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Experiments of Refining Gold with Antimony 5 muds by 
fj>r, Jonathan Goddard. 


Ihe Firfi with feverdparcels of frefh Antimony. 

T Here was taken of Crown -Gold (which is, as they call 
it,of 22 keratts fine, or^ ; and the Alloy is pare 
Silver, part Copper , more of the Copper for the raoft part) 
to the quantity of 7 peny weight and to grains, t.e. 178 
graws. This was melted down with two ounces and two 
drachms Of Antimony^ about fix rimes as much as the Gold.) 
And becaufe the Gold was put in plates, for the more cer¬ 
tain melting and mixture * the firft regultcs of Gold being 
feparated from the Antimony, both were powdered apart, 
aod me regutusAn the Melting-Pot laid upon the fame An- 
vwny, and fo both melted down again. In both which 
meltings fuch an heat was given,as made all of a clear light, 
even red heat, and boiling. Then the Pot was taken out of 
the fire, and all permitted to feparate, fettle, and cool in 
ir. ' Upon breaking the Pot the regulus of Gold (being ve¬ 
ry diftinftinthe bottom, and eafily feparated from the An¬ 
timony') weighed 6 peny weight and ingrains (163grains.) 

N.B. That this way of cooling all in the Pots was ob- 
ferved in all the following Experiments, for the more cer¬ 
tain reparation and fettlement of the Regulus , without ef- 
fufion into the Antimony- Horn ( as they call it) or hollow 
IromCone. Which/effufion, by confounding and cooliog 
the mixture, may He foine hinderance to a more perfeft re¬ 
paration. And to be Eire, in the bottom of the Cone 
there is always a thin cruft of the crude Antimony , trouble- 
fomto be feparated , without taking off fome part of the 
Regulus. 

Note alfo, That Borax was ufed in every Pot, .for 
prevention of the flicking of the Regulus to the bottom, 
and the Antimony to the fides of it • fo that both were got¬ 
ten off clean and in full quantity. 
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Of the Regains a piece was broken off; which weighed 
t peny weight 14 grains and an half (38^ grains,) and was 
kept to be refined upon the Copel apart. The weight of 
the Remainder was therefore 5 peny might 4 grains and an 
half C ,2 4*i grains.) 

This Remainder being powder'd and put upon equal 
quantity of frefh Antimony, as at firft, (***. two ounces and 
a quarter) and melted down, the Regain* weighed 3 peny 
weight and 2 grains, (74 grains'). 

The other Piece of 1 peny weight 14 grams and half, be¬ 
ing refined on a Copel from the Antimonial fubftance mix¬ 
ed with it (by exhalation, promoted fometime with a blaft 
upon it, efpecially toward the latter end, as in all the fol¬ 
lowing Experiments of Refining upon the CopelJ weighed 

1 peny weight 6 grains and half (301 grains:) and upon 
melting with Borax in a Crucible, loft not above half a 
grain. So that the weight of the whole to the Gold it held, 
was as 38; to 3©;, or the Gold almoft £ of the whole. 

The latter Regain* weighing 3 peny weight and 2 grains , 
(i.e. 74grains) being Refined in the fame manner, weighed 

2 peny weight and 1 5 grains, (f. e* 63 grains :) the Gold 
holding proportion to the whole, as 63 to74, that is near 
upon of the whole* So that the fame Regains of Gold 
and Antimony, in patting through new Antimony , though it 
!ofe much in weight, yet there is not a proportionable lofs 
of Gold : but is richer in Gold, as is proved by this and 
many other Trials ; and fo appears to fenfe, being of a 
redder complexion, more tough and harder to pow¬ 
der* 

Both the parcels of Antimony being faved for feparating 
the Gold remaining behind in them 5 they were feverally 
mixed with equal weight both of Tartar and Nitre, and 
then fired, and fo reduced to a Regains. Then the Regain* 
of each,exhaled and blown off uponCopels. Of the firft: 
parcel of Antimony, wherewith the Gold was firft melted, 
the Regain* being exhaled, there remained in Gold j peny 
weight 12 grains ( 3 6 grains.) Which upon melting in a Cru : 
able loft fomewhat, but fcarce half a grain. 

Of 
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Of the fecond parcel of Antimony , wherewith the firft 
Regain* of Gold and Antimony (weighing 5 petty weight 
4igrains) was melted, there remained in Gold 1 petty weight 
$ grains, grains.) 

All the other parcels were fine Gold to fenfe, upon the 
Touch. Only that out of the firft Antimony,vras apparent¬ 
ly unfine and pale, from the Silver in the original Alloy 
mixed with it, and not from any remainder of Antimony * 
as appeared by the inconfiderable wafte upon melting in a 
great heat with a blaft upon it: And alfo by the Toughnefs 
and Malleability: and by comparing it, on the Touch- 
ftone, with Sovereign-Go/iallayed with Silver , to which it 
did agree, but wasfomewhat paler; holding, to the judg¬ 
ment of fenfe,'about a fourth part of Silver , as theSove- 
reign Gold doth a fixcb. Neither was it altogether free 
from Copper ; becau(e,upon Nealing,it always turned black 
on the furface. 

But for more exaft difcovery, it was taken and firft Re¬ 
fined with .Lead upon a Cope!, for reparation of any Cop * 
per that might be in it. Upon which operation, it came 
forth 1 peny weight 91 grains (33} grains ;) which was 
2" grains lefs than it was before. Afterwards this Iaft was 
melted with betwixt two and three parts of Silver , and fo 
wrooght in Aquafortis for reparation of the Silver: and 
there remained in Gold 1 peny weight, ^grains (%%\grains) 
which was fi ve grains fhort of the former. And yet it ap- 
peared,upon the Touch, not fine, but paler than Fin e-Gold, 
and deeper than Crown Gold allayed with Silver. So that 
what remained in it w’as neceffarily of Silver > and it might 
be eftimated about 23 keratts fine • or to hold in fine Gold 
about 2 7 grains. 

What lofs of Gold was upon this Refining with Anti- 
mny, may eafily be computed. Firft, one twelfth is to be 
deduced from the firft quantity of Crown -Gold, being 
7 peny weight and to grains , ( 178 grains ) for Alloy ; 
which is 14 grains and So the remainder is fi petty weight 9 

*9grains and £, or ingrains. 
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Then the federal parcels of Fine-Go/^ recovered and 
feparated from the Regulttsof Antimony and Gold, and alfo 
from the parcels of the. crude Antimony reduced to Re¬ 
gains are to be added together : that is to fay, i pen) weight 
6grains, 2 peny weight ingrains, i peny weight 3 grains, 
and 1 petty weight 3 grains (the 27 grains Iaft mentioned :) 
All which amount to 6 peny weight 3 grains. Which being 
deducted from the firft quantity of 6 peny weight 19 grain: } 
the difference is \6 grains, which is 1 tenth and sixteenths 
of one tenth. 

For a more particular eftimate, where and how thislofs 
of Cold arifeth, itappeareth, that the parcel of Antimony 
wherein the Gold was firft melted , is to be charged with 
1631 grains of fine Gold. Toward which, the firft Regultst 
weighing 6 peny weight 19 grains, (16 ^grains) (in propor* 
tion to that piece of the fame, weighing 1 peny weight 
ingrains and half, and producing, upon refining on the 
Co pel, r peny weight and 6 grains of pureGr»W) mufthold 
128 grains of fine Gold. Then 1 peny weight and 3 grains 
(27 grains) of fineiGW^, eftimated to be contained in the 

1 peny weight and 12 grains, feparated from this parcel of 
Antimony■, and refined both by the Copel and Parting- 
water (as in the former account given hereof) beingadded 
to the 128 grains, makes 155 grains: which is fhort of 
163 grains t by 8 grains; and fo much was irrecoverably 
loft in this parcel of Antimony. 

The piece of Regultu weighing 5 peny weight and 4 grains, 
(or 124 grains) melted with the fecond parcel of Anti¬ 
mony (in proportion to the former piece broke off, weigh- 
ing 3$ grains, and upon refining yielding 30grains of pure 
Gold) muft contain 98 grains of the like Gold , and fo much 
this fecond parcel of Antimony muft be charged with. 
Toward which, the Regultu weighing 3 peny weight and 

2 grains , being refined, produced 2 peny weight and 15 
grains (63.grains). And that Gold feparated from the fame 
^Antimony, being 1 peny weight and 3 grains, (27 grains) 
added to the former, make 90 grains: fliort of the firft 
quantity charged on this parcel of Antimony by 8 grains. 

Some 
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Some lofs of Gold may be upon powdering of the Re- 
gttlut (richinGoM) in an Iron-Morter, (for the more cer¬ 
tain mixture with the Antimony than if it were put in in 
lumps) as alfo by the papers neceffarily ufed* But it is 
moft probable, that the greateft lofs was by ftnall fparks, 
which continually fly up while the Antimony is in a boyling 
hear with the Gold ; which is always given it for the better 
fatisfaftion concerning the through melting and mixture* 
Thefe Sparks appear heavy, by their riling not very high, 
and moft of them falling down again upon the Metal and 
within the Pot: but many fly over into the fire. 

Thefe Sparks appear to be Gold thus: When the Pot 
was covered with a plain fmooth Earthen-cover, fo that 
many of them, upon appulfe, didftick to it, and colour’d 
it of a deep-Red 3 Af. fortti w r as firft poured on, which 
did not dillolve or fetch off any thing: after Acy. Regia* 
which did plainly work upon that fubftance, and ran 
off yellow, like a folution of Gold in the fame Wa¬ 
ter. 

It is not improbable alfo, that fome Iofs of Gold may 
be upon the firing of the Antimony (after the feparation of 
the Golden Regains ■) for reducing it to a Regulus with 
Tartar and Nitre , which make a vehement conflagration 
with abundant fparkling. 

It hath been fufpeded,that fomewhat of the Gold may be 
difllpated by che biaft upon the Copels in refining it from 
the Antimony *e maining in it. But this is not fo probable ; 
becaufe Gold hath been melted feveral times with a greater 
proportion of Regulus of Antimony Simple , than is con¬ 
tained in theGoMen Regulw, and refined from it with the 
greateft heat and biaft that could be given, without any Iofa 
And it is the conftant pra&ice of fome Refiners , who to 
give their Fmt-Gold a higher colour for Gilding, to put to it 
one third or fourth part of crude Antimony, or of Regains of 
Antimony, and with a great heat and ftrong biaft work it off) 
in which operation,in fome Ounces of G<iW,they lofe not one 
Grain* 
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The Setiud Experiment ef refuting the Oferttm with the 

fame Antimony. 

There was taken of Crown -Gold to the weight of 5 peny 
weight 2\ l grains. Which was melted with one tunce and \ 
(about a fixfold proportion ) of Antimony. The Regains 
weighed 5 peny might and %gr. 

From this, a piece weighing t peny weight and 6grains, 
broken off and referved for refining by it felf 5 the re ¬ 
mainder, being 3 peny weight and 21 grains, was melted 
down again with the fame Antimony , being powdered and 
put ou the top: and thereupon the Regains came forib, 
weighing 3 peny weight and 19 grains', fo that here was no 
confiderablelofs. And there is ground to fufpeft, that it 
might be upon fome accidental difference in the managing, 
that the Regains did not fo perfeftly feparate and fettle; 
For in all other Experiments of melting the fame Regains 
again with the fame Antimony , the Regains gained weight; 
as in the next following. 

From this fecond Regains, a piece broken off and re¬ 
ferred for refining aparr 5 weighing 1 peny weight and 12 gr. 
the remainder being 2 peny weight 7 grams , was melted 
down, as the former, and in the fame Antimony. Whereupon 
the Regains came forth in weight 3 pe>y weight ; 17 grains 
being here gained to 55 grains, making the whole 72 grains, 
i.e, between \ and j. 

The firft piece of 1 peny weight and 6 grains , being re¬ 
fined upon the Copel, produced of V\w-Gt)ld 1 p. weight 
juft: which holds in proportion as 24to 30. So that it 
contained four fifths of Gold, and bat one fifth of Antimonial 
fubftance in it. 

The fecond piece weighing 1 p. w. and 12 gr. being re¬ 
fined upon the Copel,produced of fine Gold 1 p,w. and ^gr. 
iu proportion of 281036, which is rather lefs than four 
fifths, as in the former j but the difference is inconfiderable 
for quantity. 

The 
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The Regains, upou the third melting, weighing 9 fifty 
weight , refined upon the Coptl, produced of fine Gold 
a petty weight and 7 grabs: This holds in the proportion 
of four fifths: but fomewhat fliort of the next be¬ 
fore. 

Upon thefe companions, in this Experiment of repeat¬ 
ing the melting of the Regains with the fame Antimony, the 
Regains gaineth weight each time, bur is in proportion lefs- 
rich in Gold: both which are contrary, in repeating the 
melting of the Regains with frefli Antimony , as in the former 
Experiments. 

The remaining Antimony being reduced to a Regains by 
firing with Nitre and tartar , of each equal vreight to it 
felf, and that Regains exhaled upon the Copel, there re¬ 
mained of Gold 19 grains. This was lefs fine than that 
fetched out of the firft Antimony , in the former Experi¬ 
ment of palling Gold through feveral parcels of Antimo¬ 
ny, though lofing little fenfible in weight, upon melting 
with a ftrotig heat and blaft upon it. So that the impurity 
was not from any remaining Antimonial fubftance in it; 
but from the Silver and Copper mixed with it in the firft 
Alloy. And thefe were efteemed to be about a third parr, 
by the judgment of the eye upon the Touch-ftone* And fo 
proved upon refining; firft with Lead upon the Copel, for 
fetching out the Copper; upon which it weighed 17 grains 
and half, i. e. one grain and half fliort of what it was be¬ 
fore : and then with Af. fortes , after the melting down with 
more than the double weight of Silver ; upon which Ope¬ 
ration there remained r 5 grains , and that not perfect fine s 
but retaining fomewhat of Silvery but finer than Crown- 
Gold allay’d with Silver; upon the Touch, about twenty 
three kiratts. 

For computing the lofs of Gold upon this refining from 
the firft quantity* videlicet , 5 petty weight a 1 grabs and 
half,a Twelfth part, (whichis 12 grains, five about one 
fixthof a grain^beingdeduced for Alloy,the remainder is 
5 petty weight 9; grabs , and And the feveral parcels of 

fine Gold produced of the Regains , according to the ac¬ 
count.. 
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count given in particular, added together; vid. ipetty 
weight , i petty weight and' 4 grains, a petty weight and 
7 grains , andabouc 12 grains of fine Gold reckoned for 
the ingrains of impure recovered out of the Antimony ; 
all together make 4 petty weight and 23 grains : fliort of the 
$ petty weight and 9 grains , by about 1 o grains; i.e. as 1 o 
to r 29, or very near one thirteenth. 


The Third Experiment of exhaling the whole 
Antimony. 

A parcel of Crown- Gold, weighing 3 penyweight to gr, 
and half, was melted down with an ounce of Antimony 
(about the proportion of fix to one); and the Antimony 
was exhaled in the Crucible to a Regulus. Then the 
Antimonial part of that Regulus was exhaled on a Copel. 
Whereupon there remained 3 peny weight and 12 grains: 
which was more than the firft Gold by i\grain, This muft 
happen, for want of a heat ftrong enough at laft to force 
off all the Antimonial(ubfance. Whence afterward, upon 
melting in a Crucible, it came (h >rt 4 grains ; vid, %peny 
weight % grains, which was but grains fliort of the firft 
quantity, and is the leaft part of the proportion of Copper 
that muft be in it, according totheufual Alloy of Crown- 
Geld : which is generally two parts to one of Silver , or at 
leaft the half. 

So that jfntimony in a far greater proportion, doth not 
fo much, as head, in exhaling or feparating Copper from 
Gold; if the work be done meerly by Exhalation: but 
doth only retain it with it felf, frhilft the Gold feparates 
and fettles in a Regulus at the bottom. Neither is it fo de- 
ftroyed , but that it may, in part at leaft, be united to the 
Gold again. 


That 
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That there remained Copper in this Gold, appeared farther 
by the black complexion of it upon Nealing. As alfo by 
the lofs upon working it with Lead on a Copel: where¬ 
upon it came forth 3 pen) weight 4 grains } i.e. four grains 
fhort. 


A Relation of a Monflrouo Birth , made by Dr • S* Morris of 
Petvvorth in SulTex , from his own observation : ar.d by 
him fent to Dr. Charles Goodall of London ; both of the 
Co Hedge of Phyficians, London. 

A T Petvporth, Decemb. 20. 1677. one Joan Peto , a 
Butchers Wife, after moft acute pains was by her 
Midwife delivered of a monftrous Female Birth, 

ft had two Heads Both the Faces very wellfibap’d. The 
left Face looked Swarthy: and never breathed. And the 
left Head was thebigger,* and ftayed longer in the Bearing. 
The right Head was perceived to breath; but not heard to 
cry. Betwixt the Heads was a protuberance, like another 
Shoulder. TheBreaft (and Clavicles) very large; about 
fevtn Inches broad. But two Hands. And but cwo Feet. 
Parana hath a Figure anfwerable to this Defcription , ex¬ 
cepting the Protuberance above-faid. 

As to the Inwards: the Brain, in each Head, was very 
large. The Spina Dorfi, from the Neck to the Loyns, was 
double. There were alfo two Hearts, one on each fide 
the Thorax. The left Heart the bigger. And two pair of 
Lungs; one infolding each Heart. Thofe in the left fide 
wereblackifh ; the other looked well. The Mediajlinum 
parted the two Hearts one from the other. 

The Aorta and Vena Cava , below the Diaphragm, fingle: 
the Diaphragm having only three perforations, as is ufiial. 
But a little above it they were each divided into two 
Branches, diftributed to the two Hearts in the figure of a 
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